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Backgrounds: Total hip arthroplasty (THA) often requires blood transfusion postoperatively. Tranexamic acid 

(TXA) has been successfully used intravenously to control bleeding. Intraarticular TXA is safe and effective at 

reducing postoperative bleeding in orthopedic procedures, but there is limited literature regarding its use in 

THA. The objective of this prospective randomized study was to determine if intraarticular TXA decreased 

postoperative transfusion rates and bleeding after primary THA. 

Propose: To study the efficacy of intraarticular tranexamic acid to decrease postoperative transfusion rates and 

blood loss after primary total hip arthroplasty.  

Methods: A prospective double-blinded, randomized controlled trial of 135 primary THA of 118 patients 

investigated the efficacy of intraarticular application of TXA on blood loss compared with a placebo in Maharat 

Nakhon Ratchasima Hospital during the period from September 2013 to March 2015. Intraarticular TXA (750 

mg) was applied after acetabular and femoral canal preparation. The primary outcome was blood transfusion 

rate, the mean drain blood loss, and total blood loss by Gross formula. Secondary outcomes include the units of 

blood transfusion, nadir post-operative hemoglobin and hematocrit, hemoglobin and hematocrit concentration 

change, visual analog scales (VAS), length of hospital stay, and up to 12 weeks follow-up for surveillance 

complications. 

Results: Patients in the TXA group insignificantly improved in reduction of transfusion rates (TXA group = 

39.7%, Placebo = 55.2%; P-value = 0.07), drain blood loss (TXA group = 535 mL, Placebo = 540mL; P-value 

= 0.45), and total blood loss by Gross formula (TXA group = 771 mL, Placebo = 757 mL; P-value = 0.59) 

compared with the placebo. However, the units of blood transfused decreased significantly in the TXA group 

cases compared to the placebo (TXA = 0.53 units per case, Placebo = 0.88 units per case; P-value=0.035). 

Visual analog scales (VAS) also reduced significantly in the TXA group (TXA = 3.9, Placebo = 4.7; P-

value=0.001). There were three complications in the tranexamic acid group (two acute febrile illness and one 

dislocation) and five in the placebo group (one superficial infection, two acute febrile illness and two 

dislocation). There was no sciatic nerve irritation from the diluted dose of tranexamic acid used in the study. 

Conclusions: The use of 750mg intraarticular tranexamic acid in patients undergoing THA does not effectively 

reduce postoperative blood transfusion rates and bleeding. However, the units of transfusion (units per case) and 

visual analog scale could be declined statistically significantly.  
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Introduction 
 Total joint replacement surgery may 

produce large amounts of perioperative blood loss 

and significant rates of transfusions. Patients 

undergoing total hip arthroplasty (THA) are 

transfused at rates of 16–37%.
[1]

 However, such 

transfusions are associated with a risk of microbial 

infection, viral transmission, fluid overload, and 

high costs.
[2]

  

 A variety of blood-conserving techniques 

has been developed to reduce blood loss and 

postoperative transfusion rates, including controlled 

hypotension, regional anesthesia, autologous blood 

transfusion, intraoperative blood salvage, and the 

use of erythropoietin and antifibrinolytic agents.
[3-4]

 

 In recent years, there have been several 

studies on the effectiveness of tranexamic acid 

(TXA), a fibrinolytic inhibitor, for reducing 

intraoperative and postoperative blood loss.
[5-8]

 

Tranexamic acid is a synthetic derivative of the 
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amino acid lysine that inhibits fibrinolysis by 

blocking the lysine-binding sites on plasminogen.
[9] 

The coagulation and fibrinolytic systems remain in 

a state of dynamic balance, which maintains an 

intact vascular system.
[10]

 

 Tranexamic acid, as an antifibrinolytic 

agents, have been used in orthopedics surgery via 

an intravenous (IV) route, resulting in a 50% 

reduction in the rate of transfusions.
[11-13]

 However, 

there are isolated case reports of thrombus 

formation, which has generated concerns over the 

risk of thromboembolic complications in patient 

populations already at high risk for deep vein 

thrombosis and pulmonary embolism. These have 

prevented the widespread acceptance of the use of 

IV antifibrinolytics in total joint replacement 

surgery.
[14-15]

  

 Topical application of antifibrinolytic 

agents may produce the same efficacy, but lower 

systemic absorption and thus a lower risk for 

thromboembolic complications. Prior studies have 

suggested that topical tranexamic acid  is safe and 

effective at reducing postoperative bleeding in 

orthopedic procedures.
[16-17]

 These studies are small 

and limited to screw fixation of the lumbar spine 

and total knee arthroplasty (TKA).
[18-20] 

The 

objective of this prospective randomized study was 

to determine if intraarticular tranexamic acid 

decreased postoperative transfusion rates and 

bleeding after primary total hip arthroplasty (THA). 

 

Patients and Methods 
After receiving Institutional Review Board 

(IRB) approval, this study was performed as a 

prospective, randomized, double-blind, placebo-

controlled trial of the effect of intra-articular 

application of tranexamic acid on transfusion and 

blood loss requirements following a unilateral total 

hip arthroplasty at a single tertiary health care 

provider (Maharat Nakhon Ratchasima Hospital) 

with a single surgeon.  

Patients of the surgeon author, aged 18 

years and older, who were scheduled for a primary 

THA with or without cement were eligible for 

inclusion in the trial. Patients with known 

hypersensitivity to TXA or its ingredients, current 

preoperative coagulopathy or thrombocytopenia, 

previous history of deep vein thrombosis (DVT) or 

pulmonary embolism (PE), suspected pathologic 

fracture from primary or metastasis bone tumor, or 

those who refused to participate in the research 

project were excluded from this study. The baseline 

level of hemoglobin, hematocrit, prothrombin 

percentage activity (PT), active partial 

thromboplastin time (APTT), and platelet count 

were measured in all participants at least a week 

before the arthroplasty. 

The primary outcome was the change in 

the proportion of patients undergoing blood 

transfusion during the index procedure. Secondary 

outcome measures were blood loss, the units of 

blood transfused, hemoglobin and hematocrit 

concentration changes, length of stay, and 

complications. 

Postoperative blood loss was determined 

by measuring the Redivac drain volumes at the time 

of removal. The total blood loss (ABL) was 

calculated using the formula of Gross
[27,28,36]

as 

follows: 

 

 
 

 
 

 Where the reduction in hematocrit was the 

difference between the preoperative and the lowest 

postoperative hematocrit values. The Hemoglobin 

level and the hematocrit were recorded 

preoperatively and on the first and second 

postoperative days, and anytime when the patient 

had anemic symptoms. 

The total hip arthroplasty was performed 

with use of a spinal anesthetic or general anesthesia. 

The patient was positioned semi-lateral decubitus 

on the operating table. A standard lateral approach 

(Modified Hardinge’s) with navigation was used.  

Designated operating room staff prepared 

either the study drug, 750 mg of tranexamic acid in 

100 mL of saline solution, or the placebo, 100 mL 

of a saline solution with a similar color, smell, and 

feel. 50 mL of solution was bathed after acetabular 

preparation the acetabulum, left for 3 minutes, then 

removed with suction. An uncemented acetabular 

component was then impacted with or without 

adjunct screw fixation. After femoral canal broach 

preparation, the remaining 50 mL of the solution 

was placed within the femoral canal, left for 3 

minutes, and then removed with suction. The 

femoral stem was then impacted into place followed 

by reduction of the final hip components. The 

gluteus medius muscle was repaired. A Redivac 

drain was placed. Deep fascia, subcutaneous, and 

skin closure were performed in a standard fashion. 

According to the postoperative protocols, 

serial blood samples were collected from the 

patients for complete blood count (CBC) at twenty-

four and forty-eight hours postoperatively. The 

drain was inserted and removed in the morning of 

the second day postoperatively in all cases. After 

discharge from hospital, the patients were appointed 

to follow-up at two, four, eight and twelve weeks 

after surgery. 

A transfusion protocol was utilized to 

standardize the use of blood transfusions. 

According to the protocol blood transfusion was not 

indicated when the hemoglobin concentration was 

>10 g/dL; was indicated when the hemoglobin 

concentration was <8 g/dL; and was indicated when 

the hemoglobin concentration was between 8 and 
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10 g/dL in a patient who developed fatigue, 

palpitation, pallor, tachycardia, and tachypnea due 

to anemia. 

Patients received standard patient-

controlled analgesia involving morphine for the first 

forty-eight hours and were then transitioned to oral 

analgesia. No patients received any 

thromboprophylaxis. 

Prior to participating in the trial, all 

participants provided written informed consent, 

which was obtained in the physician office by the 

surgeon preoperatively. 

Randomization was performed by 

computerization (block of four) and concealed 

envelopes. Anonymous basic details regarding the 

patient and surgeon were entered (to allow 

stratification and subsequent identification), and the 

staff confirmed this information before 

randomization. A unique identification number and 

the allocation group were subsequently assigned. 

The staff prepared the study medicine and provided 

it to the surgeons. The surgeons, their team 

members, and the patient remained blinded to the 

allocation. The outcomes measures consisted of 

objective data (transfusion rate, drain blood loss, 

total blood loss, units of transfusion, nadir post-

operative hemoglobin and hematocrit, hemoglobin 

level change, hematocrit level change, visual analog 

scale(VAS), length of stay, and complications). 

 

Statistical analysis 
Analysis was on the basis of intention to 

treat. The power calculation was based on the 

primary outcome measure of the proportion of 

patients who received blood transfusions 32.1% in 

placebo group and 12.5% in tranexamic acid group. 

A one-tailed continuity corrected Chi-squared test 

with 80% power and a 5% level of significance 

produced a required sample size which was 

increased by 20% to allow for drop out, and was 

132 cases (66 per groups). Statistical analysis was 

performed using the STATA, version 12.0 (College 

Station, TX). Data are reported as mean ± standard 

deviation (SD). Student t-test and Fisher’s exact test 

were used to compare non-parametric means. Since 

some continuous data distributions were highly 

skewed, bootstrapped estimation (10,000 bootstrap 

samples) was also performed, and was reported 

when the result differed qualitatively from the 

parametric findings. The data were analyzed with 

the use of the Mann-Whitney U-test. A P-value < 

0.05 was considered to be statistically significant. 

 

Results 
During the recruitment period from 

September 2013 to March 2015, 152 cases were 

scheduled to have a total hip arthroplasty at 

Maharat Nakhon Ratchasima Hospital. Thirteen 

cases were excluded due to ineligibility and four 

cases declined participation. The remaining 135 

cases from 118 eligible participants were recruited 

and formed the study cohort; sixty-seven cases were 

randomized to the placebo group and sixty-eight, to 

the tranexamic acid group (Fig. 1). The two groups 

had similar baseline characteristics (Table 1). 

The primary and secondary outcomes are 

shown in Table 2. The blood transfusion rate tended 

to be lower in the tranexamic acid group (39.7%) 

when compared the placebo group (55.2%), but did 

not show a statistically significant difference (P = 

0.07, RR = 0.72) (Fig. 2). The median drain blood 

loss was 540 mL in the placebo group and 535 mL 

in the tranexamic acid group (P = 0.45). Total blood 

loss was estimated with use of the formula 

developed by Gross
[27,28,36]

. The mean total blood 

loss was 757 mL in the placebo group and 771 mL 

in the tranexamic acid group (P = 0.59). There was 

no statistically significant difference (Fig. 3). 

Significantly fewer units of blood were transfused 

in the tranexamic acid group (0.53 units per case) 

than the placebo group (0.88 units per case) with a 

mean difference of 0.35 units per case, P = 0.035 

(Fig. 4). Hemoglobin and hematocrit levels were 

tested on postoperative day two unless there was an 

earlier clinical need. The nadir postoperative 

hemoglobin level was higher in the tranexamic acid 

group (median Hb = 10.2 g/dL) compared with the 

placebo group (median Hb = 9.6 g/dL), but did not 

show a statistically significant difference (P = 0.09). 

Similarly, the nadir postoperative hematocrit level 

was higher in the tranexamic acid group (median 

Hct = 30%) compared with the placebo group 

(median Hct = 29%), but did not show a statistically 

significant difference (P = 0.15). The change of 

hemoglobin was lower in the tranexamic acid group 

compared with the placebo group (median Hb 

change = 1.7 g/dL vs 1.9 g/dL ; P = 0.33). The 

change of hematocrit was also lower in the 

tranexamic acid group compared with the placebo 

group (median Hct change = 30% vs 29% ; P = 

0.33). The mean visual analog scale (VAS) was 3.9 

in the tranexamic acid group, significantly less than 

the 4.7 in the placebo group (mean difference 0.8, P 

= 0.01). Patients who received the placebo had a 

mean hospital stay of 5 days compared with 4 days 

for patients who received tranexamic acid (median 

difference 1 day; P = 0.18). At the twelve weeks 

follow-up, there were three complications in the 

tranexamic acid group (two acute febrile illness and 

one dislocation) and five in the placebo group (one 

superficial infection, two acute febrile illness and 

two dislocation). The frequencies of these 

complications did not differ significantly between 

the two arms of the study. There was no sciatic 

nerve irritation, deep vein thrombosis and 

venothromboembolism from the diluted dose of 

tranexamic acid used in the study. 
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Discussion 
THAs may cause considerable blood loss. 

Postoperative anemia can lead to increased 

mortality and morbidity, a longer hospital stay, and 

delayed rehabilitation, especially in patients with 

vascular disease.
[29-32]

 Blood transfusion is 

associated with several well-recognized risks and 

complications, including transfusion-related acute 

lung injury, hemolytic transfusion reactions, 

transfusion-associated sepsis, and transmission of 

infectious agents.
[33,34]

 

In a recent systematic review and meta-

analysis
[35]

 of eleven randomized controlled trials, 

intravenous tranexamic acid reduced blood loss and 

transfusion needs significantly. However, only one 

of the included trials had more than fifty 

participants. Only five studies described a 

transfusion trigger, which is essential to standardize 

blood transfusion as an outcome measure. Overall, 

intravenous tranexamic acid reduced blood 

transfusion rates by 20% (range, 28% to 34%), 

comparable with intraarticular tranexamic acid. A 

similar trend was seen in drain blood loss. 

The potential advantages of the 

intraarticular application of tranexamic acid are 

direct targeting of the site of bleeding and 

prevention of systemic side effects. In literature of 

intraarticular tranexamic acid, there has been only 

two randomized trials and three retrospective 

studies evaluating intraarticular tranexamic acid in 

THA. Although the dosage range used in the 

literature was 1 to 3g, there are differences in the 

regiment and technique of administration. However, 

there is a trend toward reductions in blood 

transfusion rates and units of blood transfused for 

tranexamic acid over placebo in all 

literatures.
[21,23,24,25,26]

 But there is no literature using 

lower than 1g of intraarticular tranexamic acid.  

Our study was carefully designed to 

minimize error (minimizing bias through use of a 

randomized design and sampling error through 

adequate study power). The study design, protocol, 

and patient information sheets were reviewed by 

expert research bodies, and the patients receiving 

care were blinded to the treatment allocation and 

operated on by a single surgeon. Treatment and 

placebo solutions had the same color, smell, and 

feel, maintaining blinding throughout the surgery. 

Although visible drain blood loss was not 

demonstrated to be significantly lower in the 

tranexamic acid group, it has been known that some 

blood loss is not clinically visible. Eipe and 

Ponniah
[27]

 showed that surgical blood loss was 

underestimated by 64% when clinical methods were 

used to assess blood-soaked sponges and blood lost 

to suction bottles and the vacuum drain. They 

therefore recommended using a biochemical 

method based on the hematocrit level. In our study, 

the total blood loss was estimated with use of the 

Gross formula
[27, 28,36]

. However, it could be 

confounded by factors such as patient hydration. 

The present study had some limitations. 

First, the dosage of intraarticular tranexamic acid 

used in our study (0.75 g) was lower than that used 

in other studies in which the dosage ranged from 1 

to 3g. Inadequate dosage or inadequate bathing time 

may be the cause of the not statistically significant 

reduction in transfusion rates and blood loss, thus 

further study should be performed. Although the 

dosage of tranexamic acid was low, we may 

effectively reduce the units for blood transfusion in 

our patients by using the intraarticular 

administration route. It implied that intraarticular 

tranexamic acid may demonstrate cost effectiveness 

over the placebo. Second, venography or CT scans 

were not routinely performed to screen for 

pulmonary embolism or thromboembolic 

complications. Some asymptomatic venous 

thromboembolism might have been overlooked. 

Third, serum concentrations of TXA were not 

measured. Forth, the study was not adequately 

powered to detect differences in rare complication 

such as venothromboembolism. The low incidence 

rate of their occurrence would necessitate a very 

large number of participants to detect a small 

difference precisely. Fifth, the twelve weeks follow-

up period was thought to be adequate to identify 

known adverse events, but it might be inadequate to 

detect longer-term safety issues, such as accelerated 

wear of the joint due to exposure to tranexamic acid 

and functional recovery. 

 

Conclusions 
The use of 750mg intraarticular tranexamic 

acid in patients undergoing THA did not effectively 

reduced postoperative blood transfusion rates and 

bleeding. However, the units of transfusion (units 

per case) and visual analog scale were declined by a 

statistically significant amount. 
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Table 1 Baseline Characteristics of the Study Population 

Demographic Characteristic Placebo Group (n=67) Tranexamic Acid Group (n=68) P-value 

Age† (yr) 51 ± 14.6 52 ± 14.8 0.55 

Gender (n: female/male) 

% male 

17/50 

74.6% 

24/44 

64.7% 

0.21 

BMI‡ (kg/m
2
) 20.8 (18.7-23.4) 21.2 (19.3-24.3) 0.23 

Side (n: left/right) 

% left 

40/27 

59.7% 

35/33 

51.5% 

0.34 

ASA status [n(%)] 

   I 

   II 

   III 

   IV 

 

14 (20.9%) 

31 (46.3%) 

22 (32.8%) 

0 

 

11 (16.2%) 

38 (55.9%) 

19 (27.9%) 

0 

0.53 

Diagnosis [n(%)] 

   Osteonecrosis 

   DDH 

   Osteoarthritis 

   Fracture 

 

44 (65.7%) 

3 (4.5%) 

8 (11.9%) 

12 (17.9%) 

 

43 (63.2%) 

7 (10.3%) 

6 (8.8%) 

12 (17.7%) 

0.6 

Preoperative laboratory values‡ 

   Hemoglobin (g/dL) 

   Hematocrit (%) 

   Platelet count (x10
9
/L) 

 

12.1 (10.9-13.3) 

36.4% (33.5%-40.7%) 

265.0 (216.0-349.0) 

 

12.3 (11.3-13.7) 

38.0% (34.2%-41.4%) 

241.5 (194.5-317.0) 

 

0.52 

0.42 

0.13 

Preoperative comorbidities [n(%)] 

   Coronary arterial disease 

   Hypertension 

   Dyslipidemia 

   Diabetes mellitus 

   Obstructive lung disease 

   Chronic renal insufficiency 

   Cerebrovascular accident 

   Liver disease 

   Autoimmune disease 

   Precaution 

 

1 (3.0%) 

18 (26.9%) 

6 (9.0%) 

5 (7.5%) 

3 (4.5%) 

7 (10.5%) 

1 (1.5%) 

4 (6.0%) 

7 (10.5%) 

4 (6.0%) 

 

0 (0.0%) 

23 (33.8%) 

5 (7.4%) 

4 (5.9%) 

2 (2.9%) 

6 (8.8%) 

0 (0.0%) 

0 (0.0%) 

10 (14.7%) 

1 (1.5%) 

 

0.24 

0.38 

0.73 

0.74 

0.68 

0.75 

0.49 

0.06 

0.46 

0.21 

Stem type [n(%)] 

   Cementless conventional stem 

   Cementless short stem 

   Hybrid stem 

 

42 (62.7%) 

23 (34.3%) 

2 (3.0%) 

 

40 (58.8%) 

22 (32.4%) 

6 (5.9%) 

0.36 

 

Cup size† (mm) 51.5 ± 2.7 51.6 ± 2.7 0.89 

General/spinal anesthesia (n) 26/41 19/49 0.18 

Operative time‡ (min) 107 (90-135) 113 (90-145) 0.64 

† The values are given as the mean and the standard deviation. 

‡ The values are given as the median and interquartile range : Non parametric : Mann-Whitney U-test 

¥ Significantly different. 

 

 

 

 

 

 



8 

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY 

Table 2 Primary and Secondary Outcomes 

 Placebo Group (n=67) Tranexamic Acid Group (n=68) P-value 

Primary end point    

   Transfusion [n(%)] 37 (55.2%) 27 (39.7%) 0.07 

   Blood loss‡ 

      Drain blood loss (mL) 

      Total blood loss (mL) 

 

540 (320-690) 

757.1 (387.6-1127.5) 

 

535 (400-702.5) 

771.8 (340.2-1163.2) 

 

0.45 

0.59 

Secondary end point    

   Units of transfusion† 

   (unit per case) 

0.88 ± 1.12 

 

0.53 ± 0.76 

 

0.035
¥ 

   Nadir post-op hemoglobin‡ (g/dL) 9.6 (9.0-10.7) 10.2 (9.0-11.7) 0.09 

   Nadir post-op hematocrit‡ (%) 29.0 (27.0-32.0) 30.0 (27.0-34.0) 0.15 

   Change of hemoglobin‡ (g/dL) 1.9 (1.1-2.9) 1.7 (0.8-2.9) 0.33 

   Change of hematocrit‡ (%) 6.7 (4.0-9.0)  6.35 (3.1-9.7) 0.48 

   Length of hospital stay‡ (days) 5 (4-7) 4 (4-6) 0.18 

   Visual Analog Scale† 4.7 ± 1.9 3.9 ± 1.8 0.01
¥
 

   Complication [n(%)] 

      Subcutaneous hematoma 

      DVT or PE 

      Acute febrile illness 

      Dislocation or Fracture 

5 (7.5%) 

1 

0 

2 

2 

3 (4.4%) 

0 

0 

2 

1 

0.49 

† The values are given as the mean and the standard deviation. 

‡ The values are given as the median and interquartile range : Non parametric : Mann-Whitney U-test 

¥ Significantly different. 

 
 
 
 

 
Fig. 1 Flow diagram of patients involved in the trial. 
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Fig. 2 Flow diagram of primary outcome of blood transfusion rate. 

 

 

 

 

 

 
 

Fig. 3 Flow diagram of primary outcome of blood loss. 
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Fig. 4 Flow diagram of secondary outcome of units of blood transfusion. 

 

 

References 
1. Bierbaum BE, Callaghan JJ, Galante JO, 

Rubash HE, Tooms RE, Welch RB. An 

analysis of blood management in patients 

having a total hip or knee arthroplasty. J Bone 

Joint Surg Am 1999;81(1):2. 

2. Lemaire R. Strategies for blood management in 

orthopaedic and trauma surgery. J Bone Joint 

Surg Br 2008;90-B:1128. 

3. Cardone D, Klein AA. Perioperative blood 

conservation. Eur J Anaesthesiol 2009;26:722. 

4. Rajesparan K, Biant LC, Ahmad M, et al. The 

effect of an intravenous bolus of tranexamic 

acid on blood loss in total hip replacement. J 

Bone Joint Surg Br 2009;91:776. 

5. Ralley FE, Berta D, Binns V, Field RE. One 

intraoperative dose of tranexamic acid for 

patients having primary hip or knee 

arthroplasty. Clin Orthop Relat Res 

2010;468:1905. 

6. Sano M, Hakusui H, Kojima C, Akimoto T. 

Absorption and excretion of tranexamic acid 

following intravenous, intramuscular and oral 

administration in healthy volunteers. Clin 

Pharmacol Ther 1976;7:375. 

7. Yamasaki S, Masuhara K, Fuji T. Tranexamic 

acid reduces postoperative blood loss in 

cementless total hip arthroplasty.J Bone Joint 

Surg Am 2005;87:766. 

8. Zufferey PJ, Miquet M, Quenet S, Martin P, 

Adam P, Albaladejo P, et al. Tranexamic acid 

in hip fracture surgery: a randomized controlled 

trial. Br J Anaesth 2010;104:23. 

 

 

9. Okamoto S, Hijikata-Okunomiya A, Wanaka 

K, Okada Y, Okamoto U. Enzyme controlling 

medicines: introduction. Semin Thromb 

Hemost 1997;23:493. 

10. Prentice CR. Basis of antifibrinolytic therapy. J 

Clin Pathol, Suppl (R Coll Pathol) 1980;14:35. 

11. Eubanks JD. Antifibrinolytics in major 

orthopaedic surgery. J Am Acad Orthop Surg 

2010;18(3):132. 

12. Henry DA, Carless PA, Moxey AJ, O'Connell 

D, Stokes BJ, Fergusson DA, et al. Anti-

fibrinolytic use for minimizing perioperative 

allogeneic blood transfusion. Cochrane 

Database Syst Rev 2011;3:CD001886. 

13. Yang ZG, Chen WP, Wu LD. Effectiveness 

and safety of tranexamic acid in reducing blood 

loss in total knee arthroplasty: a meta-analysis. 

J Bone Joint Surg Am 2012;94(13):1153. 

14. Mannucci PM. Hemostatic Drugs. N Engl J 

Med 1998;339(4):245. 

15. Raveendran R, Wong J. Tranexamic acid 

reduces blood transfusion in surgical patients 

while its effects on thromboembolic events and 

mortality are uncertain. Evid Based Med 

2013;18(2):65 

16. Krohn CD, Sorensen R, Lange JE, Riise R, 

Bjørnsen S, Brosstad F. Tranexamic acid given 

into the wound reduces postoperative blood 

loss by half in major orthopaedic surgery. Eur J 

Surg Suppl 2003;588:57. 

17. Wong J, Abrishami A, El Beheiry H, Mahomed 

NN, Roderick Davey J, Gandhi R, et al. 

Topical application of tranexamic acid reduces 

postoperative blood loss in total knee 

arthroplasty: a randomized, controlled trial. J 

Bone Joint Surg Am 2010;92(15):2503. 

 



11 

 

JRCOST VOL.40 NO.1-2 January-April 2016                                                                                                              

18. Gandhi R, Evans HMK, Mahomed SR, 

Mahomed NN. Tranexamic acid and the 

reduction of blood loss in total knee and hip 

arthroplasty: a meta-analysis. BMC Res Notes 

2013;6:184. 

19. Kim TK, Chang CB, Koh IJ. Practical issues 

for the use of tranexamic acid in total knee 

arthroplasty: a systematic review. Knee 

Surgery, Sports Traumatology, Arthroscopy 

2014; 22(8): 1849-1858. 

20. Wind TC, Barfield WR, Moskal JT. The effect 

of tranexamic acid on blood loss and 

transfusion rate in primary total knee 

arthroplasty. J Arthroplasty. 2013 

Aug;28(7):1080-3. 

21. Martin JG, Cassatt KB, Kincaid-Cinnamon 

KA, Westendorf DS, Garton AS, Lemke JH. 

Topical Administration of Tranexamic Acid in 

Primary Total Hip and Total Knee 

Arthroplasty, J Arthroplasty. 2014 

May;29(5):889-94. 

22. Alshryda S, Mason J, Sarda P, Nargol A, 

Cooke N, Ahmad H, et al. : Topical (Intra-

Articular) Tranexamic Acid Reduces Blood 

Loss and Transfusion Rates Following Total 

Knee Replacement A Randomized Controlled 

Trial (TRANX-K) , J Bone Joint Surg Am. 

2013;95:1961-8 

23. Chang CH, Chang Y, Chen DW, Ueng SW, 

Lee MS. Topical Tranexamic Acid Reduces 

Blood Loss and Transfusion Rates Associated 

With Primary Total Hip Arthroplasty, Clin 

Orthop Relat Res. 2014 May;472(5):1552-7. 

24. Konig G, Hamlin BR, Waters JH. Topical 

Tranexamic Acid Reduces Blood Loss and 

Transfusion Rates in Total Hip and Total Knee 

Arthroplasty, J Arthroplasty. 2013 

Oct;28(9):1473-6. 

25. Alshryda S, Mason J, Sarda P, Nargol A, 

Cooke N, Ahmad H, et al. Topical (Intra-

Articular) Tranexamic Acid Reduces Blood 

Loss and Transfusion Rates Following Total 

Hip Replacement ,A Randomized Controlled 

Trial (TRANX-H), J Bone Joint Surg Am. 

2013;95:1969-74 

 

 

26. Gilbody J, Dhotar HS, Perruccio AV, Davey 

JD. Topical Tranexamic Acid Reduces 

Transfusion Rates in Total Hip and Knee 

Arthroplasty, J Arthroplasty. 2014 

Apr;29(4):681-4. 

27. Eipe NP, Ponniah M. Perioperative blood loss 

assessment- how accurate? Indian J Anaesth. 

2006;50(1):35-8. 

28. Duke J. Anesthesia secrets. Third ed. 

Philadelphia: Mosby Elsevier; 2006. 

29. Carson JL, Terrin ML, Jay M. Anemia and 

postoperative rehabilitation. Can J Anaesth. 

2003;50:S60–64. 

30. Kuriyan M, Carson JL. Anemia and clinical 

outcomes. Anesthesiol. Clin North Am. 

2005;23:315–325, vii. 

31. Triulzi DJ, Vanek K, Ryan DH, Blumberg N. A 

clinical and immunologic study of blood 

transfusion and postoperative bacterial 

infection in spinal surgery. Transfusion. 

1992;32:517–524. 

32. Diamond PT, Conaway MR, Mody SH, 

Bhirangi K. Influence of hemoglobin levels on 

inpatient rehabilitation outcomes after total 

knee arthroplasty. J Arthroplasty. 2006;21:636–

641. 

33. Vamvakas EC, Blajchman MA. Transfusion-

related mortality: the ongoing risks of 

allogeneic blood transfusion and the available 

strategies for their prevention. Blood. 

2009;113:3406–3417. 

34. Lemos MJ, Healy WL. Blood transfusion in 

orthopaedic operations. J Bone Joint Surg Am. 

1996;78:1260–1270. 

35. Sukeik M, Alshryda S, Haddad FS, Mason JM. 

Systematic review and metaanalysis of the use 

of tranexamic acid in total hip replacement. J 

Bone Joint Surg Br. 2011 Jan; 93(1):39-46. 

36. Gross JB. Estimating Allowable Blood Loss: 

Corrected for Dilution. Anesthesiology 1983; 

58(3): 277-80. 

 

 

 

 

 



12 

 

THE THAI JOURNAL OF ORTHOPAEDIC SURGERY 

 

การศึกษาการใช้ยาต้านการสลายไฟบริน (ทรานซามีน) แบบเฉพาะที ่ในผู้ป่วยผ่าตัดเปลี่ยนข้อสะโพกเทยีม 
เพือ่ลดการเสียเลือด และอัตราการรับเลือดหลังผ่าตัด 
 
จิธายทุธ เสือจุ้ย, พบ, ณัฐวุฒิ ชนะฤทธิชัย, พบ, อุรวิศ ปิยะพรมดี พบ, ยิง่ยง สุขเสถียร, พบ 
 
วตัถุประสงค์: เพ่ือศึกษาการใช้ทรานซามนีแบบในข้อ ในการผ่าตดัข้อสะโพกเทียมชนิดท้ังหมด เพ่ือการลดปริมาณการรับ
ส่วนประกอบของเลือด และลดการเสียเลือด 
วธีิการศึกษา: การศึกษาประสิทธิภาพของยาต้านการสลายไฟบริน (ทรานซามนี) แบบเฉพาะท่ี โดยศึกษาไปข้างหน้า มกีาร
ทดลองแบบสุ่มและปกปิดสองทางเทียบกบัยาหลอก ในการผ่าตัดข้อสะโพกเทียมชนิดท้ังหมด ณ โรงพยาบาลมหาราช 
นครราชสีมา ระหว่างเดือนกนัยายน พ.ศ. 2556 ถึง เดือนมนีาคม พ.ศ. 2558 มจี านวนการผ่าตัดท่ีเข้าร่วมศึกษาท้ังส้ิน 135 คร้ัง 
จากผู้ป่วย 118 ราย โดยการใช้ยาต้านการสลายไฟบริน ในขนาด 750 มก. แบ่งคร่ึงสารละลาย และน าไปแช่หลงัการเตรียมเบ้า
สะโพก และหลงัจากการเตรียมโพรงกระดูกก่อนใส่ข้อสะโพกเทียม นาน 3 นาที ท้ังสองท่ีโดยผลลพัธ์หลกัท่ีท าการศึกษาคือ 
ร้อยละของผู้ป่วยท่ีได้รับส่วนประกอบของเลือด และปริมาณการสูญเสียเลือด ท้ังจากสายระบายเลือด และจากการค านวณ
ด้วยสูตรของ Gross และผลลพัธ์รอง ได้แก่ ค่าเฉลีย่จ านวนถงุเลือดท่ีได้ต่อคน ค่าฮีโมโกลบิน และฮีมาโตคริตท่ีต า่ท่ีสุดหลงั
ผ่าตัด ค่าฮีโมโกลบิน และฮีมาโตคริตท่ีลดลง ค่าความเจ็บปวด ระยะเวลาการนอน รพ.หลงัผ่าตัด และติดตามผู้ป่วยใน
สัปดาห์ท่ี 2, 4, 8, 12 หลงัการผ่าตัดเพ่ือศึกษาผลข้างเคียงต่างๆของการใช้ยาต้านการสลายไฟบริน เฉพาะท่ี 
ผลการศึกษา: ผู้ป่วยในกลุ่มท่ีได้รับยาต้านการสลายไฟบริน (ทรานซามนี) มอัีตราการรับเลือดท่ีไม่แตกต่างจากกลุ่มควบคุม 
(TXA group = 39.7%, Placebo = 55.2%; P-value = 0.07), มปีริมาณการเสียเลือดทางสายระบายเลือดไม่แตกต่าง (TXA 
group = 535 มล., Placebo = 540 มล.; P-value = 0.45) และปริมาณการสูญเสียเลือดจากการค านวณด้วยสูตรของ Gross ไม่
แตกต่างเม่ือเทียบกับกลุ่มควบคุม (TXA group = 771 มล., Placebo = 757 มล.; P-value = 0.59) แต่พบว่าผู้ป่วยในกลุ่มท่ี
ได้รับยาทรานซามนีมปีริมาณการใช้ส่วนประกอบของเลือดลดลงอย่างมนัียส าคัญทางสถิติ เม่ือเทียบกับกลุ่มควบคุม (TXA = 
0.53 units per case, Placebo = 0.88 units per case; P-value=0.035). ด้านความเจ็บปวด visual analog scales (VAS) พบว่า
ลดลงอย่างมนัียส าคัญทางสถิติเช่นกัน (TXA = 3.9, Placebo = 4.7; P-value=0.001) และด้านผลข้างเคียงจากการใช้ยา พบว่า
ม ี3 รายในกลุ่มท่ีได้รับยาทรานซามนี (ไข้ 2ราย และข้อสะโพกเทียมหลดุเคล่ือน 1 ราย) และ 5 รายในกลุ่มควบคุม (แผลติด
เชือ้ช้ันตืน้ 1 ราย, ไข้ 2 ราย และข้อสะโพกหลดุเคล่ือน 2 ราย) และไม่พบการระคายเคืองต่อเส้นประสาทไซอาติก จากการใช้
ยา ในการศึกษานี ้
สรุป : การใช้ยาต้านการสลายไฟบริน (ทรานซามนี) ในขนาด 750 มิลลิกรัม แบบเฉพาะท่ีในการผ่าตัดเปลีย่นข้อสะโพก
เทียมไม่มปีระสิทธิภาพในการลดอัตราการรับเลือด และลดปริมาณการเสียเลือดได้อย่างมนัียส าคัญทางสถิติ ซ่ึงอาจเกิดจาก
ปริมาณยาท่ีไม่เพียงพอ หรือจากการแช่ท่ีไม่นานเพียงพอ อย่างไรกต็ามพบว่าสามารถลดปริมาณการรับสารประกอบของ
เลือดในผู้ป่วย และคะแนนความเจ็บปวดหลงัผ่าตัดได้อย่างมนัียส าคัญทางสถิติ โดยไม่พบความแตกต่างในเร่ืองของ
ผลข้างเคียงจากการใช้ยา 

 
 


